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 History of Cucurbit Crop Grafting 
 

 Research on cucurbit grafting began in 1920’s with use of Cucurbit 
moschata as rootstock for watermelon at Kyusyu University 

 

 Bottle gourd (Lagenaria siceraria) and waxy gourd (Benincasa 
hispida) became preferred rootstock for watermelon because of 

resistance, affinity and stability of growth 

 

 Interspecific squash (C. maxima x C. moschata) was used for better 

plant vigor, more resistance to diseases and higher tolerance to 

abiotic stress (cold, heat and salinity) 

 

 Grafting was explored in 1960’s and commercialized in 1980’s in 

Spain and early 1990’s in Greece (Lagenaria) 

 

 Grafting of watermelon is explored in Hungary and Israel  in early 

2000, later in Turkey 2008 and last years in Romania 2010 
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Watermelon  Rootstock geographic allocation 
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Major Rootstock Species and Their Use 

Rootstock Watermelon Melon  Oriental 

Melon 

Cucumber 

Lagenaria Siceraria Watermelon 

Inter-Specific Hybrid  

C.Maxima x C.Moschata 

Watermelon 

 

Melon 

 

Oriental 

Melon 

Cucumber 

 

C.Maxima Melon Oriental 

Melon 

C.Moschata Melon Cucumber 

C.Lanatus  

(Wild Watermelon) 

Watermelon 

 

C.Melo  (Wild melon) Melon 

C.Ficifolia Cucumber 
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6  Cucurbits rootstocks 

rootstock 

scion 

Point of grafting 

 
 

Why we need rootstocks? 
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8  Example of Cold tolerance 



9  Different Vigorous and Root volume between the RTSKs  
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Maturity, 

Size and 

Skin color 

are highly 

affected by 

the 

rootstock 

use for 

some 

varieties  

None 
grafted 

Grafted with 

Carnivor 
Grafted with 

Argentario 
Same 

Variety 
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Lagenaria type ARGENTARIO, EMPHASIS  

1. Medium vigorous plant with upper soil distribution 

root system 

2. Medium cold tolerance 

3. Give earliness to our hybrid (scion) 

4. Resistance to Soil born diseases 

5. We use them when we need concentrate and early 

production in fertile soils (no Sandy soils) 

Argentario rootstock   
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Argentario 

Competition 
Emphasis  

Performance of LAGENARIA Rootstocks   

Κazako  

Interspecific 

Early seedling growth 

(1st month) 

Medium seedling 

growth  (2nd month ) 
Late seedling growth  

(3rd – 4th month) 

Transplanting 

of grafted 

seedlings 

Harvesting time Fruit Setting 

Vigorous level 

of late plant 

growth  

Vigorous level 

of early plant 

growth 
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Emphasis F1 – sandy soil 

Emphasis F1 – heavy soil 
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Argentario F1 – sandy soil 

Argentario F1 – heavy soil 



17  Argentario rootstock   
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Interspecific(C.maxima x C.mochata ) 

Strongtosa, Carnivor, Kublai, Kazako 

1. Medium to high vigorous plant with deep root 

system 

2. Good cold and heat  tolerance 

3. Med late production and more yield 

4. Resistance to Soil born diseases 

5. We use them when we need high production even 

in low fertile (sandy) soils and cold starting  

Carnivor rootstock   
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Strongtosa 

Kublai 

Carnivor 

Kazako    

Performance of C.maxima x C. moschata (INTERSPECIFIC)   

Transplanting 

of grafted 

seedlings 

Harvesting time 

Vigorous level 

of late plant 

growth  

Vigorous level 

of early plant 

growth 

Early seedling growth 

(1st month) 

Medium seedling 

growth  (2nd month ) 

Fruit Setting 

Late seedling growth  

(3rd – 4th month) 
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Carnivor F1 – sandy soil 

Carnivor F1 – heavy soil 
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Strongtosa F1 – sandy soil 

Strongtosa F1 – heavy soil 



22  Carnivor – Uniform and high germination   



23  Carnivor - new generation of rootstocks !   
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3 Ways of grafting 



25  The main rule for all grafting methods 

Preparing  the Rootstock 

Avoid Rootstocks with hole in the stem 



26  1st Method/ One cotyledon grafting of watermelon 

rootstock 

Preparing the Rootstock 



27  One cotyledon grafting of watermelon 

Preparing the Rootstock 

Remove one cotyledon and shoot tip 



28  One cotyledon grafting of watermelon 

Preparing the Rootstock 

Remove one cotyledon and shoot tip 
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45o 

One cotyledon grafting of watermelon 

rootstock 



30  One cotyledon grafting of watermelon 



31  One cotyledon grafting of watermelon 

Preparing the Scion 

Cutting Watermelon Hypocotyl in 45 Degree angle 1 cm Under Cotyledons 



32  One cotyledon grafting of watermelon 

rootstock 

scion 



33  One cotyledon grafting of watermelon 

rootstock 

scion 



34  One cotyledon grafting of watermelon 



35  One cotyledon grafting of watermelon 

rootstock 

scion 
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One cotyledon grafting of watermelon 



37  One cotyledon grafting of watermelon 



38  One cotyledon grafting of watermelon 



39  One cotyledon grafting just before planting 



40  2nd Method/ Side (tongue) grafting of watermelon 

rootstock 

scion 

Scion 

Rootstock 
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rootstock 

scion 

rootstock 

scion 

scion 

scion rootstock 

2.Side (tongue) grafting of watermelon 
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2.Side (tongue) grafting of watermelon 



43  3rd Method/Terminated (Top) grafting of watermelon 

Photo from Google 

Scion 

Rootstock 
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3.Terminal (Top) grafting of watermelon 
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Why to use Melon Rootstocks 

1. Rootstock special for Melon 

2. High compatibility with melon 

3. Well balanced plants which they 

keep the aroma and the taste of 

fruit (less fruit influence) 

4. Less loses for the YPRs and the 

farmers 

5. Good Fusarium Resistance   

High Resistance: Fom: 0, 1, 2 

(Fusarium oxysporum f.sp melonis),  

Intermediate Resistance: Fom: 1.2 , 

GS 1,2 (Powder mildew –

Golovinomyces cichoracearum), 
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Dinero  F1  

Points for Attention 

1. Good germination,  

2. Easy to graft (straight hypocotyl, not too long, not too short)  

3. Well appreciated by YPRs from a technical point of view (strong stem and 

short internodes). 

4. No impact on scion fruit quality  

5. HR: Fom: 0, 1, 2 (Fusarium oxysporum f.sp melonis race0, race1, race2),  

      IR:  Fom: 1.2 (Fusarium oxysporum f.sp melonis race 1,2)  

            GS 1,2 (Powder mildew Golovinomyces cichoracearum), 

      Tolerance: Sulphure Burn 

 

1. Avoid Cold conditions and locations with high Fusarium press. 

2. Grafted plant is a little bit less vigorous than un grafted : advise 

higher fertilization before and after transplant 

3. Intermediate resistance for  Powder mildew. You should advise to well 

eliminate the cotyledons and side shoots 

4. Avoid very tired fields and special GH and Tunnels in very cold areas 
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Marengo  F1 

Points for Attention  

1. Good germination, and vigorous plant 

2. Easy to graft (but lower hypocotyl)                                                                                                                             

No impact on scion fruit quality  

3. HR: Fom: 0, 1, 2 (Fusarium oxysporum f.sp melonis race0, race1, race2),  

      IR:  Fom: 1,2 (Fusarium oxysporum f.sp melonis race 1.2)  

            GS 1,2 (Powder mildew Golovinomyces cichoracearum), 

 

1. Marengo has lower hypocothyl quality, is more light sensitive (long 

and curve stems) 

2. Avoid Cold conditions and locations with high Fusarium press. 

3.  Fusarium 1,2 resistance below Dinero,  

4. more vegetative plant than Dinero, giving good yield ->  

5. to use in late spring/summer crop as a second choise vs Dinero 
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 Interspecific -Strongtosa  F1 

Points for Attention  

1. Good germination and vigorous plant 

2. Good for early and late plantings 

3. Adapt well in cold conditions where more vigorous is requested 

4. Used in areas where the Wild melon is not perfect like “tired” fields                                                        

5. Resistance   HR: Fom 0,1,2 (Fusarium oxysporum f. sp. melonis race 0, race 

1, race 1.2, race 2),  Fon 1 (Fusarium oxysporum f. sp. niveum race 1) 

       Co 1: (Colletotrihum orbiculare race1) 

       IR: Fon 0,2 (Fusarium oxysporum f. sp. niveum race 0, race2) 

       Tolerance: High Temperatures 

 

1. Influence the fruit quality and size 

2. Compatibility can create some issues with melon 

3. Crop management request based on conditions and hybrids                                                                      
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 Strongtosa F1 
 The best solution for 

grafted cucumber 
 
 Advantages 

1. Vigorous plant for the long 

harvesting crops 

2. Very good  combination with 

cucumber, Watermelon 

3. Well balanced plants and good 

setting 

4. Resistance   IR: Fusarium 
oxysporum f. sp. niveum race 0, 

race 1, race 2,   

5. Tolerance: High Temperatures 



50  Vigority of rootstocks 
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Thanks  
 
  


